Preparation of red-blood-cell-depleted marrow for ABO-incompatible marrow transplantation by density-gradient separation using the IBM 2991 blood cell processor.
Thirty patients who had major ABO blood group incompatibility with their HLA-matched donors underwent allogeneic marrow transplantation after removal of red blood cells (RBC) from donor marrow by Ficoll-Diatrazoate (F-D) separation using the IBM 2991 blood cell processor. We selected the IBM 2991 because we were interested in obtaining information about RBC-depleted mononuclear cells for monoclonal antibody and complement incubation of marrow. The median residual marrow RBC volume was 2.6 ml (1.2% of the original volume) and marrow infusion was well tolerated in every instance. The median doses of nucleated and mononuclear cells were 8.7 X 10(7)/kg and 2.2 X 10(7)/kg recipient weight, respectively, representing median marrow total nucleated and mononuclear cell losses of 63.4% and 52.9%, respectively. The median CFU-GM loss was 52.4%. Four patients died 13-21 days after marrow infusion and were unevaluable for engraftment. One patient failed to achieve engraftment and received a second transplant on day 36 from a second donor. One patient with myelofibrosis had poor engraftment and died on day 177 with low peripheral blood counts. For evaluable patients, no significant differences were observed in the rate of recovery of peripheral blood granulocyte or platelet counts between those receiving RBC-depleted marrow or ABO-matched unprocessed marrow. However, posttransplant red cell transfusion requirements were increased and transfusion independence delayed in patients receiving RBC-depleted marrow as compared to patients receiving unprocessed marrow. We concluded that red cell depletion using the IBM 2991 was effective in removing red cell, but resulted in significant and variable hematopoietic cell losses which may have contributed to graft failure in at least one patient. Such cell losses appear to be inherent in both manual and semiautomated methods for F-D cell separation.